IgA NEPHKOPATHY-RELATED GENES 



g^fiS-mFgRENTP; TO RBIATEP MTLICftXIgH 

This is a continuation-in-part application of 
PCT/JP97/04468 filed on December 5, 1997. 

rantGBororo OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a novel DNA whose 
expression level fluctuates in leukocytes of IgA nephropathy 
patients in comparison with leukocytes of healthy persons, a 
process for isolating the DNA, a netted for detecting the DNA, 
a novel protein encoded by the DNA, an antibody recognising 
the protein, a method for detecting the protein, and 
diagnosis and treatment of Igft nephropathy. 

2. Brief Description of the Background Art 

IgA nephropathy is a chronic glomerulonephritis which 
io characterised in that an IgA wreune ccmplox considered to 
be originated from blood deposits in glomerulus of the kidney. 
In Japan, the Igft nephropathy occupies 30% or more of primary 
renal diseases, having the highest frequency as a single 
renal disease, and 15 to 30% of the disease becomes renal 
insufficiency due to poor prognosis. However, since the 
cause of the disease of IgA nephropathy is still unclear, a 
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fundamental therapeutic method has not been found. 
Additionally, definite diagnosis of IgA nephropathy imposes 
heavy burden on patients, because the method is carried out 
by taking out a portion of the kidney by biopsy and 
recognizing deposition of the IgA Immune complex in mesangium 
by means of an imnunological staining. 

It has been reported that about 50% of the patients 
with IgA nephropathy have a high blood IgA level [Diseases of 
the Kidney, 5th edition (1993), Nephron, 29, 170 (1981)]. It 
is considered that B cells relate to the production of IgA in 
blood and T cells relate to the regulation of the production. 
Furthermore, it has been reported that the production of 
cytokine, such as interleukin 4, interleukin 5, interleukin 6 
ax TGF-p (transforming growth f actor-p) , is high in 
peripheral T cells of IgA nephropathy patients in comparison 
with healthy persons [Clinical 4 Experimental Bamjnology, 123, 
125 (1996), Kidney International, i&, 862 (1994)] and that 
integrin, such as VIA (very late activation) -A and VIA-5, are 
Strongly activated in peripheral lyaphocytea o£ IgA 
nephropathy patients [Nephrology, Dialysis, Transplantation, 
1Q, 1342 (1995)]. On the basis of these facta, it is 
considered that, in IgA nephropathy, the production of IgA 
becomes excess due to abnormality in the immune system, the 
resulting IgA immune complex in blood deposits on the 
glomerulus, and activation of the complement system caused 
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thereby and the like exert influence upon disorders of the 
glomerulus, but the cause of IgA nephropathy has not been 
reported. 

Elucidation of the cause of IgA nephropathy and its 
treatment or diagnosis which can reduce a burden on patients 
are expected. 

fflp*«mv of THE DWEHTICM 
accordingly, the present invention provides the 
development of a novel DNA related to IgA nephropathy, a 
method for obtaining the DHA, a novel protein related to IgA 
nephropathy, a method for producing the protein, an antibody 
recognising the protein, and a therapeutic drug and a 
diagnostic drug using the above-described protein, BNA or 
antibody. 

Specifically, the present invention relates to: 
(1 > a ma related to IgA nephropathy, comprising a 
nucleotide sequence selected from the nuoleotido sequences 
represented by SES ID HO:l to M0:32 and SEQ ID NO: 39 to SO: 42, 
or a DMA which hybridizes with said UNA under stringent 
conditions ; 

(2 > a DNA comprising a nucleotide sequence Identical to 
continuous 5 to 60 residues in a nucleotide sequence selected 
from the nucleotide sequences represented by SEQ ID NO:l to 
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110:32 and SEQ ID N0:39 to HO:42, or a DNA comprising a 
sequence complementary to said DNA; 

(3) a DHA comprising a nucleotide sequence selected from 
the nucleotide sequences represented by SEQ JD NO: 43 to 
NO: 104; 

(4) a method for detecting mKHA of an IgA nephxopathy- 
related gene using the DN& according to any one of the above 

(1) to (3); 

(5) an IgA nephropathy diagnostic agent comprising the 
DMA according to any one of the above (1) to (3) ; 

(6) a method for inhibiting transcription of an IgA 
nephropathy-related gene or translation of »8NA of an IgA 
nephropathy-related gene using the DHA according to the above 

(2) or (3); 

P) an IgA nephropathy therapeutic agent comprising the 
DNA according to the above (2) or (3) ; 

(9) a method for isolating a DMA related to IgA 
nephropathy from leukocyte of a patient with IgA nephropathy 
comprising conducting a differential display wethod; 
(9) a protein comprising an amino acid sequence selected 
from the amino acid sequences represented by SEQ ID «0:33 to 
HO: 38; or a protein comprising an amino acid sequence in 
which one or several amino adds are deleted, substituted or 
added in the amino acid sequence of said protein, and having 
an activity related to IgA nephropathy; 
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(10) a DNA encoding the protein according to the above 
(9); 

(11) a recombinant DHA obtained by inserting the CNR 
according to the above (10) into a vector; 

(12) a transformant obtained by introducing the 
recombinant DKA according to the above (11) into a host cell; 

(13) a method for producing the protein according to the 
above (9) , comprising: culturing the transformant according 
to the above (12) in a medium to produce and accumulate said 
protein in the culture; and recovering said protein from the 
resulting culture ; 

(14) an antibody which recognizes the protein according to 
the above (9) ; 

(15) a method for immunologically detecting the protein 
according to the above (9) using the antibody according to 
the above (14) ; 

(16) an IgA nephropathy diagnostic agent comprising the 
antibody according to the above (14) ; 

(17) an IgA nephropathy therapeutic agont comprising the 
antibody according to the above (14) ; 

(16) a composition comprising the DKA according to any one 
of the above (1) to (3) and a diagnostic acceptable carrier ; 
(19) a composition comprising the DNA according to the 
above (2) or (3) and a pharmaceutical acceptable carrier; 
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(20) a composition comprising the antibody according to 
the above (14) and a diagnostic acceptable carrier; and 

(21) a composition comprising the antibody according to 
the above (14) and a pharmaceutical acceptable carrier. 

BETMiae DgsratPTioN of the mvEmicw 

This application is based on Japanese application No. 
8-325763 filed on December 5, 1996 and PCT/JW7/04468 filed 
on December 5, 1997, the entire contents of which are 
incorporated hereinto by reference. 

The DNA of the present invention is a DNA related to 
IgA nephropathy (referred to as "IgA nephropathy-related Ha" 
hereinafter) . Examples include a DNA comprising a nucleotide 
sequence selected from the nucleotide sequences represented 
by SEQ ID MO:l to NO: 32 and SEQ ID NO: 39 to NO: 42, and a DNA 
which hybridizes with the DNA under stringent conditions. 

The DNA which hybridiaoo under stringent conditions 
with a DNA comprising a nucleotide sequence selected from the 
nucleotide sequences represented by SEO. ID NO : 1 to NO : 32 and 
SEQ ID NO: 39 to NO: 42 means a DNA which is obtained by colony 
hybridization, plaque hybridization, Southern blot 
hybridization or the like using, as a probe, a DNA comprising 
a nucleotide sequence selected from the nucleotide sequences 
represented by SEQ ID NO: 1 to NO: 32 and SEQ ID NO: 39 to NO: 42. 
Examples include DNA which can be identified by carrying out 
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hybridisation at 65'C in the presence of 0.7-1.0 M KaCl using 
a filter on which a DNA prepared from colonies or plaque, 1. 
Wilixed, and then washing the filter with 0.1 * to 2 * 
SSC solution (the composition of 1 * SSC copses ISO mM 
sodium chloride and 15 zrM sodium citrate) at 65"C. 

The hybridization can be carried out in accordance 
with known methods described in, for example, Molecular 
Cloning, A laboratory Manual, Second Edition, Cold Spring 
Harbor Laboratory Press (1989) (referred to as "Molecular 
Ci onisgi 2nd ed.» hereinafter), Current Protocols in 
Mblecular Biology, John Wiley C Sons (1987-1997) (referred to 
as "Current Protocols in Molecular Biology" hereinafter) , 
Cloning l: Core Techniques, A Practical Approach, Second 
Edition, Oxford University (1995) or the like- Specific 
e^ios of tfa. DNA which can be hybridized include a DMA 
having a homology of 60% or more with a nucleotide sequence 
selected from the nucleotide sequancs represented by SEQ ID 
NO:! to NO:32 and SEQ ID NO: 39 to «0:42, preferably a DMA 
having a homology of 80% or more, and -ore preferably a ™R 
having a homology of 95% or more. 

Also, the DNA of the present invention includes an 
oligonucleotide and antisense oligonucleotide containing a 
partial sequence of the igA nephropathy-related not. 

Examples of the oligonucleotide include 
oligonucleotides comprising a sequence identical to a 
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stance of continuous 5 to 60 residues, preferably 
continuous 10 to 50 residues, in a nucleotide sequence 
adected from the nucleotide sequences represented by SBQ TD 
KO-1 to NO:32 and SEQ ID NO, 39 to NO: 42. Examples Of the 
antisense oligonucleotide include antisense oligonucleotides 
of the oligonucleotides. Specific — H~ include 
oligonucleotides comprising a nucleotide sequence selected 
from the nucleotide sequences represented by SEQ ID NO: 43 to 
NO: 104. 

Examples of the protein of the present invention 
ind^ proteins having an activity related to IgA 
nephropathy- Specific examples include a protein comprising 
m andno acid sequence selected from the amino acid sequences 

rented by «S « «*» *> *** * 

prising an amino acid ******* in which one or several 
aadno acids are deleted, substituted or added in the amino 
acid sequence of said protein and bavin* a» activity related 

to IgA nephropathy. 

The protein cosprising an amino acid soguence in 
which one or several amino acids are deleted, substituted or 
added in the amino acid sequence of the protein that ha, an 
amino acid sequence selected from the amino acid sequences 
represented by SEQ ID NO: 33 to NO: 38 and having an activity 
related to IgA nephropathy can be prepared in accordance with 
fcnown methods described in, for example, ^leoUar Cloning, 
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2nd ad. , Current Protocols is Molecular Biology, Nucleic 
Acids Research, ID, 6487 (1982), Proa. Nafci. Head. Scl. OSA, 
23, 6409 (1982), Cane, 34, 315 (1985), Wucleic Acids Research, 
13, 4431 (198S) , P«ja. Mafcl. Acad. Scl. USA, 32, 488 (1985) 
and the like. 

Examples of the antibody of the present invention 
include antibodies which recognize the above-described 
proteins. 

The present invention is described in detail. 
1 . Preparation of IgA nephropathy-related DNA 

Taking note of the difference in the expression 
quantity of mKNA in leukocytes between patients with IgA 
nephropathy and healthy persons, the IgA nephropathy-related 
DNA is isolated using the differential display method [ISBS 
letters, 251, 231 (1994)]. That is, an aaplified cDHA 
fragment of a novel gene (referred to as "IgA nephropathy- 
related gene" hereinafter) whose expression level increases 
or decreases significantly in leukocytes of a patient with 
IgA nephropathy as conpared with leukocytes of a healthy 
person is obtained by subjecting total RNA or sSSh extracted 
from cells to the polymerase chain reaction (PCR) using 
various primers. 

This method is described below. 
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Total HNA or mRNA is prepared from leukocytes of 
patients with IgA nephropathy and leukocytes of healthy 
persona . 

Exasples of the method for the preparation of total 
KNA include guanidine thiocyanate-cesium trif luoroacetafce 
method [Methods in Snzymol. , 154, 3 (1987)] and the like. 

Examples of the method for preparing poly (A) + RNA 
from total ISA include oligo (dT) -immobilized cellulose column 
method (Molecular Cloning, 2nd ed.) and the like. 

The mRNA can be also prepared using a kit, such as 
Fast Track kKNA Isolation Kit (manufactured by Znvitrogen) , 
Quick Prep mRKA Purification Kit (manufactured by Pharmacia) 
or the like. 

Using an anchor primer, cDNA is synthesized in the 
usual way from the RNA extracted by the above-described 
method from leukocytes of a patient with IgA nephropathy or 
leukocytes of a healthy person, and then the cDNA is 
amplified by subjecting it to PCR using an anchor primer 
having a 5 '-end labeled with fluorescence and an arbitrary 
primer. 

The anchor primer is a primer in which an 
oligonucleotide of adenine, guanine or oytosine, excluding 
thymidine , is added to the 3' -and of an oligo (dT) sequence 
which hybridizes with a 3' -end poly (A) sequence of mRNA, and 
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the primer can be synthesized using Dm Synthesizer Model 392 
(manufactured by Pcrkin-Elmer) or the like . 

The arbitrary primer is en oligonucleotide which 
amplifies various cDNA sequences and can yield a large number 
of amplified DMA. fragments by a single reaction. Examples 
include ohj-1 to 20, QFE-l to 20, OFV-1 to 20 (manufactured 
by pperon Technologies) , and the like. Preferably, the 
arbitrary primer may have a length of about 10 bases. 

Each of the DNA amplified by PGR is subjected to 
polyacrylami.de gel electrophoresis, and the amount of 
fluorescence of the resulting bands is measured using Fluoro 
Imager (manufactured by Molecular Dynamics) . 

By comparing intensities of fluorescence of 
respective bands, a portion of the gel, which corresponds to 
the position of band where the intensities of fluorescence 
are fluctuated between the IgA nephropathy patient and 
healthy person, is cut off and the Did fragment contained in 
the gel is amplified by PCR. 

The nucleotide sequence of the DNA. is determined by 
inserting the amplified UNA fragment into a vector, directly 
or after blunt-ending its termini using- a una polymerase, in 
the usual way and then analyzing it by a. usually used 
nucleotide sequence analyzing method suoh as the dideoxy 
method of Sanger et al. [Proc. Natl. Acad. Sei. USA, 2A, 5463 
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(1977)] or using a nucleotide sequence analyzer such as 373A 
DNA Sequencer (manufactured by Per kin Elmer) . 

Examples of the vector used for the integration of 
the amplified DNA fragment include pBlueacript KS(+) 
(manufactured by Stratagene) , pDISECT [Kucleic Acids Research, 
18, 6069 (1990) J, pPCR-Script top [manufactured by Stratagene, 
Strategies, 5 , 6264 (1992)], pT7Blue (manufactured by 
Novagen) , pCR II [manufactured by Invitrogen, Biotechnology, 
S, 657 (1991)], pCR-TRAP (manufactured by Genehunter) , 
pNoTAi-7 (manufactured by 5'-*3') and the like. 

Novelty of the nucleotide sequence determined in this 
manner can be verified by searching a data base, such as 
GenBank, SMBL, DDBJ and the liJte, using a homology searching 
program, such as blast and the like, thereby finding that 
there is no nucleotide sequence which shows an obviou3 
homology that coincides with the nucleotide sequences in the 
data base. 

Examples of the thus obtained partial DNA fragment of 
cDHA of the IgA nephropathy- related gone in c lude DNA 
comprising a nucleotide sequence selected from the nucleotide 
sequences represented by SSQ ID NO .7 to NO: 32 and SEQ ID 
NO-.39 to HO:42. 

When the DNA obtained by the above-described method 
is a partial DMA. fragment of cDNA which corresponds to IgA 
nephropathy-related jbrnr, full-length cDNA can be obtained by 
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the following method (1) or (2) using the DMA obtained by the 

above-described method. 

(1) application of cdna. library 

A full-length cDNA can be obtained by carrying out 
screening according to hybridization using the above- 
described DNA fragment as the probe and various cDNA 
libraries . 

The method for the preparation of cDNA libraries is 
described below. 

Examples of the method for the preparation of cDNA 
libraries include methods described in Molecular Cl onin g, 2nd. 
ed. , Current Protocols is Molecular Biology, or CNR Cloning 
2; Coze Techniques, A Practical Approach, Second Addition, 
Oxford University Press (1995) , or methods using a 
commercially available kit, such as SUPERSCRIPT Plasmid 
System for cDNA Synthesis and Plasmid Cloning (manufactured 
by Life Technologies) or ZAP-cDNA Synthesis Kit (manufactured 
by Stratagems) . Additionally, eoamereially available cDNA 
librajrios , such as a human lauleooyto oDNA library 
(manufactured by Life Technologies) and the like, can be also 
used. 

Zn preparing the cDNA library, any one of phage 
vectors, plasmid vectors and the like can be used as the 
cloning vector which replicates autonomously in Escherichia 
coll K12. Examples Include ZAP Express [manufactured by 



- 13 - 



Stratagene, Strategi a, 5, 58 (1992)), pBlueseript II SK(+) 
[Nucleic Acids Fa search, 12, 9494 (1989)], X. ZAP IX 
(manufactured by Stratagene) , XgtlO, Xgtll [»» Cloning, A 
Practical Approach, 1, 49 (1985) ] , X£xCell (manufactured by 
Pharmacia), pcD2 [Hoi. Call. Biol., 3, 280 (1983)], pOC18 
[Gene, 33, 103 (1985)], and the like. 

With regard to the Escherichia coli used to transform 
with the vector containing the cDMR, any microorganism 
belonging to Escherichia coli can be used. Examples include 
Escherichia coli XLl-Blue MM" [manufactured by Stratagene, 
Strategies, 5, 81 (1992)], Escherichia coli C600 [Genetics, 
32, 440 (1954)], Escherichia coli 3T1088 [Science, 222, 778 
(1983)], Escherichia coli *1090 [Science, 222, 778 (1983)], 
Escherichia coli HM522 [J. Vol. Biol., 156, 1 (1983)], 
Escherichia coli K802 [J. Mol. Biol., 15, 118 (1966)], 
Escherichia coli JM105 [Gene, 33, 275 (1985)], and the like. 

A cDNA clone can be selected from the cDNA library 
according to a colony hybridization or plaque hybridization 
method (Molecular Cloning, 2nd ad. ) using a probe labeled 
with an isotope or digoxigenin. 

The DNA of interest can be obtained from the thus 
selected clone in the usual way. 

(2) The DNA of interest can be also obtained by the 5'- 
RACE (rapid amplification of cDNA ends) and 3' -RACE method 
[free. Natl. Acad. Sci. OSA, S5, 8998 (1988)] in which cDNA 
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is synthesized from mRNA by the above-described method, 
adapters are added to both ends of the cDNA and then PCR is 
carried out using primers based on the nucleotide sequence of 
the adapter and the nucleotide sequence of the amplified 
fragment. 

Nucleotide sequence of the DNA obtained by these 
methods can be determined by the above-described nucleotide 
sequence determining method. Novelty of the sequence can be 
also verified by the above-described method. 

Examples of the full-length cDNA of the IgA 
nephropathy-related gene obtained in this manner include DNAs 
having the nucleotide sequences represented by SBQ ID NO: 1 to 
NO: 6. 

Once a DNA of IgA. nephropathy-related gene is 
obtained and a nucleotide sequence thereof is determined in 
the above-described manner, the DNA of interest can be 
obtained by PCR [PCR Protocols, A ca d e m ic Press (1990)] by 
preparing primers based on the nucleotide sequence and using 
cDNA synthesized from the mRNA or a CDNA library as the 
template. Alternatively, the DNA of interest may be prepared 
by ohaminal synthesis using a DNA synthesiser based on the 
determined DNA nucleotide sequence. Examples of the DNA 
synthesizer- include DNA Synthesiser Model 392 (manufactured 
by Per kin-Elmer) using the phosphoramidite method. 
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On the basis f the nucleotide sequence inf nnation 
of the above-described DNA and DNA fragments, an 
oligonucleotide having a partial sequence of the IgA 
nephropathy- related DNA and a corresponding antlsense 
oligonucleotide can be prepared. 

Examples of the oligonucleotide or antlsense 
oligonucleotide include a sense primer corresponding to a 
5' -end side nucleotide sequence, and an antlsense primer 
corresponding to a 3' -end side nucleotide sequence, of a 
portion of the mRNA to be detected. In this case, the base 
corresponding to uracil in mRNA corresponds to thymidine in 
the oligonucleotide primer. 

As the sense primer and an ti sense primer, it is 
preferred to use oligonucleotides in which melting point (TJ 
and the number of bases are not significantly different from 
each other, and those which have 5 to 60 bases, preferably 10 
to 50 bases, can be used. 

Also, an analogue of the oligonucleotide can be used 
in the present invention. For example, the methyl or 
phosphorothioate analogue of the oligonucleotide nay be used. 

Examples of the oligonucleotide or antioenoe 
oligonucleotide comprising o partial sequence of the IgA 
nephropathy-related DNA include on oligonucleotide comprising 
a nucleotide sequence selected from the nucleotide sequences 
represented by SZQ 10 NO: 43 to NO: 104. 
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2. Production of protein having an activity related to IgA 
nephropathy 

The full-length cDNA of IgA nephropathy- related gene 
obtained by the method described in the above section 1 
encodes a protein having an activity related to IgA 
nephropathy {referred to as "IgA nephropathy-related protein" 
hereinafter) . The IgA nephropathy-related protein is 
prepared by expressing the IgA nephropathy-related gene in a 
host cell as shown below. A DNA fragment having a suitable 
length containing a portion encoding the protein is prepared 
from the full-length cDNA as occasion demands. An expression 
plasmid of the protein is prepared by inserting the DNA 
fragment or the full-length cDNA into a downstream site of 
the promoter in the expression vector. The expression 
plasmid is introduced into a host cell suitable for the 
expression vector. 

As the host cell, any cell can be used so long as it 
can express the gene of interest. Examples include ba c teria 
belonging to the genus Escherichia, Sevxatia, Coryoebacteziwa, 
Srevibacterium, Paeudosaoaaa , Bacillus, K&crabacterxum and the 
like, yeasts belonging bo the genus Kluy t ne xauxy pes , 
Saccharcaiyces , gchxzosacchar amp ces , Tzri aho ap o xoa , 

SchwBzmlazayces and the like, animal cells, insect cells, and 
the like. 
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Example s of the expression vector include those which 
can replicate autonomously in the just described host cell or 
can be integrated into chromosome and have a promoter at such 
a position that the IgA nephropathy-related gene can be 
transcribed. 

When a bacterium or the like is used as the host cell, 
it is preferred that the IgA nephropathy-related gene 
expression vector can replicate autonomously in the bacterium 
and is a recombinant vector constructed with a promoter, a 
ribosome binding sequence, the IgA nephropathy-related gene 
and a transcription termination sequence. A promoter 
controlling gene nay also be contained. 

Examples of the expression vector include pBTrp2, 
pBTacl and pBTac2 (all available from Boehringer Mannheim 
Co.), pKK233-2 (manufactured by Pharmacia), pSE280 
( manu factured by Invitrogen) , pGBMEX-1 (manufactured by 
Proznega) , pQE-8 (manufactured by QIASEN) , pKTPlO (Japanese 
Published Unexamined Patent Application Ho. 110600/83) , 
pIWP200 {Agxic. Biol. Cham., AS,, 669 (1994)], pLS*l \Xgxxc. 
Biol. Chen., 53, 277 (1989)], pGBLl [Prcc. Matl. Acad. Sci. 
DBA, S2, 4306 (1985)1, pBlueacript II 8K(~) (manufactured by 
Stxatagene) , pSEX (manufactured by Pharmacia) , pBT-3 
(manufactured by Novagen) , pTertn2 (O.S. Patents 4,686,191, 
4,939,094 and 5,160,735), pOBUO, pTP5, pC194, pEG400 [J. 
Bacteriol. , UZ, 2392 (1990)) and the like. 
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With regard to the promoter, any promoter can be used 
so long as it can drive the expression in the host cell. 
Examples include promoters originated from Escherichia, coll, 
phage and the like (for example, trjp promoter (Pfcrp) , Zac 
promoter (Plac) , P L promoter, P R promoter, T7 promoter and 
the like) , SPOl promoter, SP02 promoter, pen? promoter and 
the like. Also, artificially designed and modified promoters, 
such as a promoter in which two Pfcrp are linked in series 
(Ptrp x 2) , fcac promoter, letl promoter [Gene, 44 , 29 (1986)] 
and lacT7 promoter and the like, can be used. 

With regard to the ribosome binding sequence, any 
sequence can be used so long as it can effect the expression 
in the host cell. However, it is preferred to use a plasmid 
in which the space between Shine-Dalgarno sequence and the 
initiation codon is adjusted to an appropriate distance (for 
example, € to 18 bases) . 

Production efficiency of the protein of interest can 
be improved by substituting a base in a nucleotide sequence 
which encodes the IgA nephropathy protein of the present 
invention so as to form a codon suitable for the expression 
of a host. 

The fcrancoription termination sequence is not always 
necassary for the expression o£ the IgA nephropathy-related 
gene of the present invention. However, it is preferred to 
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arrange the transcription terminating sequence at just 
downstream of the structural gene. 

Examples of the host cell include microorganisms 
belonging to the genus Escherichia, Serratia, Bacillus, 
Brevihacteriom, Corynebacterium, Mierohacterium, Pgaadcnoaae, 
and the like. Specific examples include Escherichia eoli 
XLl-Blue, Escherichia coli XL2-Blua, Escherichia coli DH1, 
Escherichia eoli MC1000, Escherichia coli KX3276, Escherichia 
coli W1485, Escherichia eoli JM109, Escherichia coli HB101, 
Escherichia coli No. 49, Escherichia coli W3110, Escherichia 
eoli NY49, Seratia ficaria, Seratia rbnticola, Seratia 
liguefacians, Seratia maxcesceos, Bacillus sub til is , Bacillus 
anylolioneraciens, BrevihacterioB rnimon iagenes, 

Brevihacterium ixoaariophilum ATCC 14068, Brevibaetezium 
saccharolyticum ATCC 14066, Coxyaobacterium glutamicata ATCC 
13032, CorynebacteriaB glutanicum ATCC 14067, Cbrynebaeterxum 
glutamicum ATCC 13869, Corynebacterium acetoacidcphilum ATCC 
13870, MierobacterxuB amaoniaphilum ATCC 15354, Pseaidcaoaas 
sp. D-0110 and the like. 

With regard to the method for the introduction of the 
recombinant vector, any one of the known methods for 
introducing UNA. into tho just described hoot calls, such as a 
method in which calcium ion is ucod [Pxoc. M»tl. Acad. Sal . 
USA, £3 , 2110 (1972)], a protoplast method (Japanese 
Published Unexamined Patent application Mo. 2483942/88) , the 
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methods described in Gene, 12, 107 (1982) and Molecular 6 
General Genetics, 168, 111 (1979) and the like, can be used. 

Mien yeast ia used as the host cell, ?Epl3 (AXCC 
37113) , TEp24 (ATCC 37051) , XCp50 (ATCC 37419) , pHS19, pHS15 
or the lite is used as the expression vector. 

Any promoter can be used so Ion? as it can drive the 
expression in yeast. Examples include PH05 promoter, PGR 
promoter, GAP promoter, ADH promoter, gal 1 promoter, gal 10 
promoter, heat shock protein promoter, MF otl promoter, COP 1 
promoter and the like. 

Examples of the host cell include Saccbazcmyces 
cerevisiae, Schizosaccharcxsyces paste, Klu yvmimy ces lactis, 
Triehospozon pullulana, Schwannionyces alluvius and the like. 

With regard to the method for the introduction of the 
recombinant vector, any one of known methods for introducing 
DMA into yeast, such as an electroporation method [Methods. 
Enzymol. , 134, 182 (1990)], a spheroplast method fProc. Natl. 
Acad. Sci. USA, 75, 1929 (1978)], a lithium acetate method (J. 
Bacterid. , 153, 163 (1983)3, a method described in Proe. 
Natl. Acad. Sci. USA, 25, 1929 (1978) and the like, can be 
used. 

Whan animal oells are used as the host cells, pcDHAI 
and paDM8 (both available from Funakoshi) , pAG£107 [Japanese 
Published Unexamined Patent Application Ho. 22979/91; 
Cyto technology/ 3, 133 (1990)], pftS3-3 (Japanese published 
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Unexamined Patent Application Ho . 227075/90) , pcDM8 [Nature, 
323, 840 (1987)], poDNAl/Amp (manufactured by Invitrogen) , 
pBEP4 (manufactured by Invifcrogen) , pAGE103 [<7. Bxocboca. , 101. 
1307 (1987)], pASE210 and the like can be exemplified 53 the 
expression vector. 

Any promoter can be used so long as it can drive the 
expression in animal cell. Examples include a promoter of IE 
(immediate early) gene of cytomegalovirus (CMV) , an early 
promoter of SV40, a promoter of retrovirus, a metallothionein 
promoter, a heat shock promoter, an SBa promoter and the 
like. Also, the enhancer of the IS gene of human CMV may be 
used together with the promoter. 

Examples of the host cell include human Namalwa cell, 
monkey COS cell, Chinese hamster CHO cell, HST5637 (Japanese 
Published Unexamined Patent Application No . 299/88) r and the 
like. 

With regard to the method for the introduction of the 
recombinant vector into animal cells, any one of the known 
methods for introducing DK& into animal cells, such as an 
electroporation method [Cytotechnology, 3, 133 (1990)], a 
calcium phosphate method (Japanese Published Unexamined 
Patent Application Ho. 227075/90) , a lipofoetion method [Proa. 
Natl. Acad. Sex. USA, 84, 7413 (1987)] and the method 
described in Virology, 52, 456 (1973) , can be used. 

Preparation and culturing of transformants can be carried out 
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in accordance with the method described in Japanese Published 
Unexamined Patent Application Mo. 227075/90 or Japanese 
Published Unexamined Patent Application No. 257891/90. 

When an insect cell is used as the host cell, the 
protein can be expressed by known methods described in, for 
example, Bacurovirus Expression Vectors, A Laboratory Manual, 
Current Protocols in Molecular Biology, supplement 1-38 
(1987-1997) Bio/Iteehnology, fi, 47 (1988) , or the like. 

That is, a recombinant gene transfer vector and 
bacurovirus are simultaneously inserted into an insect cell 
to obtain a recombinant virus in an insect cell culture 
supernatant, and then the insect cells are infected with the 
thus obtained recombinant virus to effect expression of the 
protein. 

Examples of the gene introducing vector used in the 
method include pVU392, pVL1393, pBlueBacIII (all 
manufactured by Invitrogen) , and the like. 

Examples of the bacurovirus include Autographs 
californica nuclear polyhedrosis virus with which insects of 
the family Barathra are infected, and the like. 

Examples of the insect coll include Spodtop tara 
rzugiporda oocytes S£9 and Sf 21 (Baeturevxxus Expression 
Vectors, A Laboratory Manual, W.H. Freeman and Company, New 
York, (1992)), Trichoplusia ai oocyte High 5 (manufactured by 
Invitrogen) and the like. 
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The method for the co-transfer of the above-described 
recombinant gene transfer vector and the above-described 
bacurovirus for the preparation of the recombinant virus 
include calcium phosphate method (Japanese Published 
Unexamined Patent Application No. 227075/90) , lipofeetion 
method [Free. Natl. Acad. Sci. USA, SA, 7413 (1987)] and the 
like. 

With regard to the gene expression method, a 
secretion production, a fusion protein expression and the 
like can be effected in accordance with the method described 
in Molecular Cloning, 2nd ed. , in addition to the direct 
expression . 

When expressed in a yeast, an animal cell or a insect 
cell, a glycosylated protein can be obtained. 

The IgA nephropathy- related protein can be produced 
lay culturing a transformant comprising a recombinant DNA 
containing the IgA nephropathy-related gene in a culture 
medium to produce and accumulate the IgA nephropathy-related 
protein, and recovering the protein front the resulting 
culture. 

Culturing of the transformant used in the production 
of the IgA nephropathy-related protein of the present 
invention in & culture medium ia carried out in accordance 
with a usual method used in culturing of respective host 
cells. 
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When the transformant of the present invention is an 
prokazyote, such as Escherichia coli or the like, or an 
eukaryote, such as yeast or the like, the medium used in 
cul taring of these microorganisms may be either a natural 
medium or a synthetic medium, so long as it contains a carbon 
source, a nitrogen source, an inorganic salt and the like 
which can be assimilated by the microorganisms and can 
perform culturing of the transformant efficiently. 

E xamp les of the carbon source include those which can 
be assimilated by respective microorganisms , such as 
carbohydrates (for example, glucose, fructose, sucrose, 
molasses containing them, starch, starch hydrolysate, and the 
like) , organic acids (for example, acetic acid, propionic 
acid, and the like), and alcohols (for example, ethanol, 
propanol, and the like) . 

Examples of the nitrogen source include ammonia, 
various ammonium salts of inorganic acids or organic acids 
(for example, ammonium chloride, ammonium sulfate, ammonium 
acetate, ammonium phosphate, and the like) , other nitrogaa- 
containing compounds, peptone, meat extract, yeast extract, 
corn steep liquor, casein hydrolysate, soybean meal and 
soybean meal hydrolysate, various fermented cells and 
hydroly sates thereof, and the like. 
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Examples of inorganic substance used in the culture 
medium include potassium dihydrogen phosphate, dipotassium 
hydrogen phosphate, magnesium phosphate, magnesium sulfate, 
sodium chloride, ferrous sulfate, manganese sulfate, copper 
sulfate, calcium carbonate, and the like. 

The culturing is carried out under aerobic conditions 
by snaking culture, aeration stirring culture or the like 
means. The culturing temperature is preferably from IS to 
45°C, and the culturing time is generally from 16 hours to 
seven days. The pH of the medium is maintained at 3.0 to 9.0 
during the culturing. Adjustment of the medium pH is carried 
out using an inorganic or organic acid, an alkali solution, 
urea, calcium carbonate, ammonia and the like. 

Also, antibiotics (for example, ampicillin, 
tetracycline, and the like) may be added to the medium during 
the culturing as occasion demands . 

When a microorganism transformed with an expression 
vector containing an inducible promoter is cultured, an 
inducer may be added to the medium as occasion demands. For 
example, isopropyl-p-D-thiogalactopyranoside <IPTG) or the 
like may be added to the medium when a microorganism 
transformed with on expression vector containing lac promoter 
is cultured, or indoleacrylic acid (IAA) or the lite may by 
added thereto when a microorganism transformed with an 
expression vector containing tip promoter is cultured. 
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Examples of the medium used in the culturing of a 
tronsformant obtained using an aniael cell as the host cell 
include REM! 1640 [The Journal of the Amarxcazi Mudlcal 

Association, 199 . 519 (1967)], Eagle's MEM medium I Science, 
122 , 501 (1952)], Dulbeeeo's modified MEM medium [Virology, 8_, 
396 (1959)], 199 Medium [Proceedine; o£ the Society- for the 
Biological Medicine, 23, 1 (1950)], and any one of these 
media further supplemented with fetal calf serum. 

The culturing is carried out generally at pB of 6 to 
8 and at a temperature of 30 to 40°C for a period of 1 to 7 
days in the presence of 5% CO2. 

As occasion demands, antibiotics (for example, 
kanamycin, penicillin, and the like) may be added to the 
medium during the culturing. 

Examples of the medium used in the culturing of a 
transforaant obtained using an insect cell as the host cell, 
include TNM-FH medium (manufactured by Fharmingen) , Sf-900 II 
SEM (manufactured by Life Technologies) , ExCell 400 or ExCell 
405 (both manufactured by JRH Biosciences) , Grace' s Insect 
Medium [Grace T.C.C., Mature, 125, 788 (1962)], and the like. 

The culturing is carried out generally at pH of 6 to 
7 and at a tomparafcure of 25 to 30°C for a period of 1 to 5 
days. 
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Additionally, antibiotics (for example, genta m .ic. in , 
and the like) may be added to the medium during the culturing 
as occasion demands. 

When the protein of the present invention having an 
activity related to IgA nephropathy is isolated and purified 
from a culture of the txansformant of the present invention, 
usual methods for the isolation and purification of enzymes 
may be used. 

For example , when the protein of the present 
invention is expressed in a dissolved state inside the cells, 
the cells after completion of the culturing are recovered by 
centrifugation, suspended in a buffer of aqueous system and 
then disrupted using ultrasonic oscillator, French press, 
Man ton Gaul in homogenizer, dynemill or the like to obtain a 
cell -free extract. A purified product can be obtained from a 
supernatant fluid prepared by centrifugation of the cell-free 
extract, by employing a technique or a combination of 
techniques, such as solvent extraction, salting out with 
ammonium sulfate or the like, desalting, precipitation with 
organic solvents, anion exchange chromatography using a resin 
(for example , diethylaminoethyl (DEAE) -Sepharose, DIAICM HPA- 
75 (manufactured by Mitsubishi Chemical) , or the like) , 
cation exchange chromatography using a resin (for example, 
S -Sepharose FF (manufactured by Pharmacia) , or the like) , 
hydrophobic chromatography using a resin (for example, butyl - 
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Sepharose , phenyl-Sepharose, or the like) , gel filtration 
using a molecular sieve, affinity chromatography, 
chroma tofocuaing , electrophoresis (ror example, isoelectric 
focusing) . 

Also, when the protein is expressed inside the cells 
in the form of an inclusion body, the cells are recovered, 
disrupted and centrifuged, thereby recovering the inclusion 
body of the protein as a precipitated fraction. The 
recovered inclusion body of the protein is solubilized using 
a protein denaturing agent. The protein is renatured into a 
normal solid structure by diluting or dialyzing the thus- 
obtained solubilized solution to lower the protein denaturing 
agent in the sdubilized solution, and then a purified 
product of the protein is obtained by the isolation 
purification method in the same manner as described above. 

When the protein of the present invention or a 
derivative thereof, such as a sugar-modified product, is 
secreted outside the cells, the protein or the derivative can 
be recovered from the culture supernatant. That is, the 
purified product can be obtained by recovering culture 
supernatant from the culture by a technique, such as 
centrifugation or the like, and then subjecting the culture 
supernatant to the above-described isolation purification 
method. 
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Examples of the protein obtained in this manner 
include proteins having an amino acid sequence selected from 
the amino acid sequences represented by SEQ ID NO: 33 to NO: 38 . 

Additionally, the protein expressed by the above- 
described method can be produced by a che m ica l synthesis 
method, such as Etaoc method (fluorenylmethylcxyearbonyl 
method), tBoc method (t-butyloxyearbonyl method) or the lilce. 
It can be also synthesized using a peptide synthesizer 
available from Sowa Boeki (manufactured by Advanced chenTech, 
USA) , Pericin-Elmar Japan (manufactured by Per kin-Elmer, USA) , 
Pharmacia Biotech (manufactured by Pharmacia Biotech, Sweden), 
Aroka (manufactured by Protein Technology Instrument, USA) , 
KDRABO (manufactured by Synthecell-vega, USA) , Japan 
PerSeptive Limited (manufactured by PerSeptive, USA) or 
Shimadzu Corporation. 

3. Preparation of antibody which recognizes the protein of 
the present invention 

A purified product of the whole length or a partial 
fragment of the protein obtained by the method described in 
the above section 2 or a peptide having a partial amino eoid 
seguenoa of the protein of the present invention is used as 
the antigen. The antigen is administered to animal lay 
intravenous or intraperitoneal injection together with an 
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appropriate adjuvant (for example, complete Freund's adjuvant, 
aluminum hydroxide gel, pertussis vaccine, or the like) . 

Examples of the animals used include rabbles, goats, 
3- to 20-weak-old tats, mice, hamsters and the like. 

Preferable dosage of antigen is 50 to 100 \xq per 

animal. 

When a peptide is used as the antigen, it is 
preferred to use the peptide as the antigen after binding it 
covalently to a carrier protein, such as keyhole limpet 
haemocyanin, bovine thyroglobulin or the like. The peptide 
used as the antigen can be synthesized using a peptide 
synthesizer. 

Administration of the antigen is carried out 3 to 10 
times at one- to two-week intervals after the first 
administration. A blood sample is recovered from the fundus 
of the eye 3 to 7 days after each administration, and the 
serum is tested, for example, by enzyme immunoassay (Enzyme- 
linked Immunosorbent Assay (ELISA) , published by Igaku Shoiri 
(1976) ; Antibodies - A Laboratory Manual, Cold Spring Harbor 
Laboratory (1988)) as to whether it is reactive with the 
antigen used for immunisation. A non-human mammal whose 
ftenou shows a sufficient antibody titer against the antigen 
used for immunisation is submitted for use as the supply 
source of serum or antibody producing cells. 
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A polyclonal antibody can be prepared by isolating 
and purifying it from the serum. 

A monoclonal antibody can be prepared by preparing a 
hybridoma through fusion of the antibody producing cells with 
myeloma cells of a non-human nannal and culturing the 
hybridoma, or administering the hybridoma to an animal to 
induce ascites tumor in the animal, and then isolating and 
purifying it from the culture medium or ascitic fluid. 

Examples of the antibody producing cells include 
spleen cells, lymph nodes and antibody producing cells in 
peripheral blood. Particularly, spleen cells are preferred. 

Examples of the myeloma cells include cell lines 
derived from mouse, such as P3-X63Ag8-01 (P3-01) cell line 
[Current Topics in Microbiology and Immunology, 13, 1-7 
(1978)], P3-NSl/l-Ag41 (NS-1) cell line [European J. 
Umanology, £, 511-519 (1976)], SP2/0-Agl4 (SP-2) cell line 
[Nature, 22fi, 269-270 (1978)], P3-X63-Ag8653 (653) cell line 
[J. Immunology, 123, 1548-1550 (1979)], P3-X63-Ag8 (X63) cell 
line [Nature. 25fi, 495-497 (1975)] and the like, which are 8- 
azaguanine-resistant mouse (BALB/c) myeloma cell lines. 

Hybridoma cells aan be prepared in the following 

nannor. 

Antibody producing cells and myeloma oella axe fused, 
suspended in BAT medium (normal medium supplemented with 
hypoxanthine, thymidine and aminopterin) and then cultured 
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for 7 to 14 days. After th culturing, a portion of the 
culture supernatant is sanpled and tasted, fox example, by 
enzyme immunoassay to select those which can react with the 
antigen but not with protein which does not contain the 
antigen. Thereafter, cloning is carried out by limiting 
dilution analysis, and a hybridama which shows stable and 
high antibody titer by enzyme immunoassay is selected as 
monoclonal antibody producing hybridama cells. 

With regard to the method for the isolation and 
purification of the polyclonal antibody or monoclonal 
antibody, centrifugation, ammonium sulfate precipitation, 
caprylic acid precipitation, or chromatography using a DEftE- 
Scpharose column, an anion exchange column, a protein A or G 
column, a gel filtration column and the like may be employed 
alone or as a combination thereof. 

4. Application of IgA nephropathy-related DMA, protein or 
antibody 

(1) Using the DNA descr ibe d in the above section 1, mRNA 
of the IgA nephropathy-related gene of the present invention 
can ba da toe tod by northern hybridisation (HoXecalac Cloning, 
2nd ed. ) , PCR [PCR Protocols, Academic Press (1990) ] , RT 

( reverse- transcribed) -PCR and the like. Particularly, RT-PCR 
is simple and easy and can therefore be applied to the 
diagnosis of IgA nephropathy. 
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For example , diagn sis f IgA nephropathy may be 
effected by carrying out PCR using the DNA described in the 
above section 1 which corresponds to the zaRNA to be detected 
as a pair of oligonucleotide primers and detecting the 
anplified fragment. In that ease, the nucleotide sequence 
moiety to be anplified may be any nucleotide sequence region 
of the mKNA, but a nucleotide sequence region which has a 
length of from 50 bp to 2 kbp and does not contain a sequence 
rich in a repeating sequence or GC (guanine-cytosine) bases 
is preferred. 

(2) Using the antisense oligonucleotide (BNA/DNA) 
described in the above section 1 [Chaniatry, 46, 681 (1991) , 
Biotechnology, 3 , 358 (1992) ] , treatment of IgA nephropathy 
can be effected by inhibiting transcription of DMA or 
translation of mFNA. 

An example of the antisense oligonucleotide (RNA/DNA) 
of the above section 1 used in this case is an antisense 
oligonucleotide which has a partial nucleotide sequence, 
preferably a sequence of from 10 to 50 bases in the 
translation initiation region, of a DNA which encodes the 
protein described in the above section 2 . 

(3) Using the DNA described in the above section 1, the 
IgA nephropathy- related protein of the present invention can 
be obtained by the method described in the above section 2 . 
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(4) Using the protein described in the above section 2 as 
the antigen, antibodies ©an bo produced by the method 
described in the above section 3. 

(5) Using the antibody described in the above section 3, 
the IgA nephropathy-related protein can be detected or 
determined immunologically . 

Examples of the immunological detection method 
include ELISA method using a microti ter plate, fluorescent 
antibody technique/ western blot technique, 
imtnunohistochemical staining and the like. 

Examples of the immunological det erm ination method 
include sandwich ELISA method in which, among antibodies 
which react with the protein of the present invention in 
solution, two monoclonal antibodi e s having different epitopes 
are used and radioimmunoassay method in which the protein of 
the present invention labeled with radioactive isotope, such 
as 12S I or the like, and an antibody which recognizes the 
protein of the present invention are used. 

(6) Using the antibody described in the above section 3, 
the presence or absence of IgA nephropathy in a person to be 
inspected can be diagnosed by immunologically do tooting ox 
determining an IgA nephropathy-related protein in leukocytes 
collected from a healthy pereon and the person to be 
inspected, comparing its amounts in the healthy person and 
person to be inspected and then examining the quantitative 
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fluctuate n. As a specific sample to be tested, leukocytes 
separated from peripheral blood samples of a healthy person 
and a person to be inspected can be used. Additionally, when 
the IgA nephropathy- related protein to be detected is a 
protein secreted from leukocytes, the presence or absence of 
IgA nephropathy in a person to be inspected can be detected 
and diagnosed by immunologically detecting or determining the 
protein in blood plasma samples collected from a healthy 
person and the person to be inspected, comparing its amounts 
in the healthy person and person to be inspected and then 
examining its quantitative fluctuation. 

(7) The antibody described in the above section 3 can be 
applied to the treatment or prevention of IgA nephropathy. 

Mien the DNA, protein and antibody is used for the 
diagnosis, treatment or prevention of IgA nephropathy, a 
diagnostically or pharmacologically acceptable carrier may be 
added. 

BBMPLEB 

Examples of the present invention are given below by 
way of illustration and not by way of limitation. 
Example 1: Differential display of leukocytes of IgA 
nephropathy patients and healthy persons 

(1) Preparation of total 8NA from leukocytes of IgA 
nephropathy patients and healthy persons 
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A 20 ml portion of blood was collected from each of 
five IgA nephropathy patients and five healthy persona. 

This was mixed with 500 ul of 1,000 units/ml heparin 
solution to inhibit coagulation, transferred into a 
eentrifugation tube and then centrifuged at 3,300 rpm for 15 
minutes at room temperature, and the resulting int erm ediate 
layer buffy coat containing leukocytes was transferred into 
another eentrifugation tube. 

Thereafter, total BNRs were obtained in accordance 
with the AGPC method [Experimental Medicine, 3, 193*7 (1991)] 
or using an RKA recovering kit BNAeasy (manufactured by 
QXAGEN) . 

(2) Fluorescence differential display using leukocyte total 
RNAs of IgA nephropathy patients and healthy persons 

Distilled water was added to 2.5 [ig of each of the 
total BNAs obtained in the above step (1) to a total volume 
of 9 |il, and the solution was mixed with 1 ul of an anchor 
primer (50 uM, custom- synthesized by Sawady Technology) whose 
5' -end had been fluorescence- labeled with fluorescein 
isothiocyanate (referred to as "FITC" hereinafter) , heated at 
70°C for 5 minutes and then immediately ooolod on an ioo bath. 

Since eaoh of the three primers EM (nucleotide 
sequence is shown in SBC XD NO: 105) , FCH <nuoleoti.de sequence 
is shown in SEQ ID NO: 106) and FCH (nucleotide sequence is 
shown in SEQ ID NO: 107) was used in each reaction as the 
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5' -end fluorescence-labeled anchor primer, a total of three 
combinations of reactions were carried out for one sample of 
total BIAs. 

A 4 |xl portion of 3 x reverse transcriptase reaction 
buffer [250 mM tris (hydroxymethyl) aminomethane (Tris)-HCl (pH 
8.3) , 375 vM KC1, 15 mM MgCl 2 ] was mixed with 2 \il of 100 mM 
dithiothreitol (DTT) , 1 |il of 10 mM dNTP (dATP, dSTP, dTTP 
and dCTP) , 1 yl of distilled water and 1 \il (200 units) of a 
reverse transcriptase SUPERSCRIPT II RNase B" Reverse 
Transcriptase (manufactured by Life Technologies) , and the 
resulting mixture was allowed to stand at room temperature 
for 10 minutes, allowed to react at 42°C for 50 minutes to 
synthesize a CDNA, and then heated at 90°C for 5 minutes to 
terminate the reaction. 

After the reaction, to the reaction solution was 
added 40 jil of IE buffer [10 mM Tris-HCl (pH 8.0), 1 mM 
disodium ethylenediaminetetraaeetate (EDTA) (pH 8.0) ] . 

Next, 14.7 ul of distilled water, 2 (U. of 10 x PCR 
buffer [100 mM Tris-HCl (pH 8.8) , 500 mM KC1, 15 mM MgClj, 1% 
Triton K-100], 0.8 (Al of 2.5 mM dNTP, 0.3 [tl of 50 fiM 
fluorescence-labeled anchor primer (the «ame among BAH, FOB 
and FCB uaed in the eDNA (synthesis) , 1 (jl of 10 arbitrary 
primer (manufactured by Operon Technologies) end 0.2 ul of 
DNA polymerase Gene Taq (5 units/al, manufactured by Nippon 
Gene) wore added to 1 ul of each of the thus synthesized cDNA 
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samples, and the resulting mixture was arranged in Thermal 
Cycler to carry out PCR. 

The PCR was effected toy carrying out the reaction at 
94'C for 3 minutes, 40°C for 5 minutes and 72°C for 5 minutes, 
subsequently carrying out a total of 27 cycles of the 
reaction in which one cycle was composed of the steps of 95°C 
for 15 seconds, 40°C for 2 minutes and 72°C for 1 minute, and 
finally carrying out 5 minutes of the reaction at 72'C. 

Since each reaction was carried out by a combination 
of one of the above-described three types as the 
fluorescence-labeled anchor primer with one of 60 types of 
OPD-1 to 20, OFE-1 to 20 and OPV-1 to 20 manufactured by 
Opsron Technologies as the arbitrary primer, a total of 180 
reactions, and since a reaction of the fluorescence-labeled 
anchor primer FGH with an arbitrary primer OPB-2 
(manufactured by Operon Technologies) was also carried out, a 
total of 181 reactions were carried out for the total bnas. 

A 4 Ul portion of each of the PCR reaction solutions 
was mixed with 3 of electrophoresis sample buffer use (95% 
formamide, 0.1% xylene cyanol, 0.1% Bromophenol Blue), and 
the mixture was heated at 95°C for 2 minutes, immediately 
cooled thereafter on an ice bath and then subjected to 2.5 
hours of 6% acrylamide gel electrophoresis at 1,500 V. A 
solution composed of 89 mM Tris, 89 nW boric acid and 2 mM 
EDTA was used as the electrophoresis buffer. By measuring 
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fluorescence of the gel after electrophoresis using Fluor 
Imager (manufactured by Molecular Dynamics) , the fragments 
amplified by PCR were detected and compared. In comparison 
with 5 cases of the healthy persons, a band which 
significantly increased or decreased in leukocytes of 5 cases 
of the IgA nephropathy patients was recorded. 

Total FNAs were prepared from other 3 cases of IgA 
nephropathy patients and 3 cases of healthy persons in the 
sane manner as described in the above step (1) to carry out 
the differential display of the step (2) . 

A total of 197 bands which showed increased or 
decreased fluorescence in both of the above two trials of the 
differential display were cut off from the gels. 

A 38 |il portion of distilled water, 5 (d of 10 x PCR 
buffer, 4 yl of 2.5 sH dNTP, 0.6 nl of an anchor primer (no 
fluorescence labeling: 34 nM, custom-synthesized by Sawady 
Technology) , 2 |d of 10 (M arbitrary primer and 0.5 \il of DNA 
polymerase Gene Taq were added to about 1/4 portion of each 
of the gels thus cut off, the resulting mixture was heated at 
94°C for 3 minutes and then a total of 30 cycles of the 
reaction was carried out in whioh one cycle wad comprised of 
the steps of 95°C for 15 seconds, 40 e C for 2 minutes and 72°C 
for 1 minute, subsequently carrying out 5 minutes of the 
reaction at 72°C to complete PCR. 
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Each of the resulting reaction solutions was 
extracted with phenol-chloroform (1:1) and then with 
chlorororm-isoamyl alcohol (24:1), subsequently carrying out 
ethanol precipitation. 

The thus obtained precipitate (amplified DKA 
fragments) was dissolved in TE buffer and subjected to 1.5% 
low melting point agarose gel (SEA PLAQUE GTS, manufactured 
by EHC Bi ©products) electrophoresis. 

After the electrophoresis, the resulting gels were 
stained with ethidium bromide and then the bands containing 
amplified fragments were cut off. 

The gel was heated at 65°C for 15 minutes to melt 
agarose and then extracted with phenol-chloroform and then 
with chloroform-isoamyl alcohol. 

The thus obtained extract was subjected to ethanol 
precipitation and the resulting precipitate (amplified 
fragments) was dissolved in 10 nl of TE buffer. 

A 1 ixl portion of each of the amplified fragments was 
mixed with 1 of a vector for PCR ffra^nont cloning us*, 
pTTBlueT-Vector (manufactured by Novagen) , and the amplified 
fragment was cloned into the plaamid using DNfc Ligation Kit 
ver.l (manufactured by Takaxa Shuzo) In accordance with the 
manual attached to the kit. 

Using the thus obtained recombinant plasmid, 
Escherichia colt DH5ct (manufactured by Gibco BKL) was 
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transformed in accordance with a known method, and the 
resulting tronsfoxmant was apxead on LB agar medium 
containing SO yg/ml of ampldllin and cultured overnight at 

37°C. 

The thus grown ampicillin-resistant transformant was 
suspended in 20 pi of distilled water, the suspension was 
mixed with 2.5 \>1 of 10 x PCR buffer, 2 ul of 2.5 mM dNTP, 
0.3 pi of 34 pM anchor primer, 1 pi of 10 jjM arbitrary primer 
and 0.5 ul of a DNA polymerase Gene Taq, and the mixture was 
subjected to PCS under the same conditions of the above- 
described re-amplification of amplified fragments and then 
analyzed by electrophoresis which recognized that an 
amplified fragment has the same length as in the first 
differential display. 

Nucleotide sequence of the amplified fragment was 
determined using DNA Sequencer (manufactured by Per kin Elmer) . 
In carrying out the nucleotide sequence determination, Dye 
Primer Cycle Sequencing Kit manufactured by Perkin Elmer and 
the method described in the manual attached to the kit ware 
used. 

Using restriction ensymes capable of cleaving 
restriction enzyme sites in the determined nucleotide 
sequence, the reaction product obtained by the above" 
described differential display was cleaved and then subjected 
to electrophoresis to recognize that the position of 
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electroph resis band corresponding to the thus cut off 
amplified fragment was changed. 

Each of the thus obtained nucleotide sequences was 
compared with a nucleotide sequence data base GenBank to 
select a total of 66 clones which were not present among the 
known nucleotide sequences in the data base or coincided only 
with the expressed sequence tag among nucleotide sequences in 
the data base. 

Example 2 Detection of specificity of mRNA expression by RT- 
PCR 

Using 2 |ig of each of the total RNAs obtained in 
Example 1 from leukocytes of five cases of IgA nephropathy 
patients and 5 cases of healthy persons, a single-stranded 
eDNA was synthesized using a single-stranded cDNA synthesis 
kit, Superscript Preamplification System (manufactured by 
Life Technologies) in accordance with the method described in 
the manual attached to the kit. 

* 21 |il portion of the thus obtained solution 
containing the single-stranded cDNA was adjusted to a total 
volume of 420 fU by adding distilled water. 

Using 10 ul portion o£ the thus prepared solution, 
the expression level of nHNfc corresponding to each amplified 
fragment was detected by carrying out RT-PCB in the following 
manner. 
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That is, 10 |il of the leukocyte single-stranded cDNA 
solution was nixed with 15.8 \il of distilled water, 4 (U. of 
10 x PCR buffer, 3.2 \tl of 2.5 niM dNTP, 2 pi of DMSO, 2 fil of 
10 [iM gene -specific sense primar, 2 |U of 10 \M gene-speclttc 
antisense primer and 2 \il of DMA polymerase Gene Tag which 
had been diluted to 1 unit/|il, and the resulting mixture was 
heated at 97°C for 5 minutes, cooled on an ice bath for 5 
minutes and then a total of 28 cycles of PCR was carried out 
in which one cycle was comprised of the steps of 94°C for 30 
seconds, 65°C for 1 minute and 72°C for 2 minutes. 

After completion of the PCR, 2% agarose gel 
electrophoresis was carried out, the resulting gel was 
stained with 0.01% Cyber Green (manufactured by Takara Shuzo) , 
and the amount of the thus stained amplified fragment was 
determined by Fluor Imager and used as relative expression 
quantity of mRMA. 

In order to make a correction of the amount of mRMA, 
the same reaction was carried out on a house keeping gene, 
glyceraldehyde 3 -phosphate dehydrogenase (G3PDH) gene, using 
specific primers (SEQ ZD NO: 110 and NO: 111) and the 
oxpx-oseion level of toRNA for each gene was corrected based on 
the ratio of the expression level of 63FDB mRNA, and then the 
average value of five cases of IgA nephropathy patients and 
the average value of 5 cases of healthy persons were compared 
and 30 gene clones having a difference in their values were 
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selected as genes whose expression quantity was changed 
patients with IgR nephropathy. The thus selected genes 
summarized In Table 1. 
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TABLE 1 



No 


Gene 


fluplifi- 
eation 
primer 1 ' 


Hp" 


expression 

fluctuation 3 ' 


RT-PCft 

primer" 


SEQ 
ID 

N0. 5> 


RT-PCR 
cycle 
w wiber 


1 


INM063-7 


PGH/OFB-2 


155 


12.5 


43, 44 


7 


28 


2 


JOT303A 


raH/oro-5 


305 


9.9 


45, 46 


39 


28 


3 


rHM315-10 


raH/OPD-9 


278 


2.8 


47, 48 


8 


35 


4 


INP319-3 


FAH/OED-10 


135 


14.4 


49, 50 


9 


28 


5 


INP324A 


PM/OPD-12 


197 


19.9 


51, 52 


10 


28 


6 


MP332A 


FAH/Oro-16 


137 


16.6 


53, 54 


11 


28 


7 


1KM335-3 


EM/OPD-17 


274 


4.2 


55, 56 


12 


28 


8 


DW33SA 


SM/OPD-l? 


171 


0.14 


57, 58 


13 


28 


9 


HJM351-10 


FCH/OID-4 


161 


1.8 


59, 60 


14 


28 


10 


BJP356-4 


FCH/OPD-7 


323 


18.5 


61, 62 


15 


35 


11 


WP364A 


FCH/GFD-12 


138 


3.8 


63, 64 


16 


28 


12 


3NP377A 


FGH/OPD-1 


256 


5.0 


65, 66 


40 


28 


13 


INP379A 


FGH/OPD-2 


244 


8.6 


67, 68 


41 


35 


14 


IHP380A 


FGH/OPO-2 


135 


15.7 


69, 70 


17 


35 


15 


DTP401A 


FSi/OFD-20 


258 


16.7 


71, 72 


42 


24 


16 


INM403& 


FBH/OPE-3 


219 


2.3 


73, 74 


ie 


28 


17 


WP407A 


mj/OPE-5 


191 


9.1 


75, 76 


19 


28 


18 


JWM408A 


BRH/OPE-3 


148 


0.65 


77, 78 


20 


28 


19 


MP410-5 


PAH/OPE-6 


306 


2.0 


79, 80 


21 


28 


20 


3MM419-14 


ERH/OFE-11 


357 


0.064 


81, 82 


22 


35 
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Table 1 (continued) 




1) •• 

2) : 
3) 



4) 

5) 



- ^ ^ohor prd»er with tho aAitrary 

prianfi r used xn the of the differential 

The length of the amplified tragus 

display is shown. value or "the 

Session actuation is shown asjhe value ^ 

of — •*r^J^ Jlue of « 
IgA neph.opathv patient^ ^ 
expression levels xn 5 ca- the SEQ ID NO. 

: The primer used xn the ™ to «~ 

; « ro ». of the ^~^% rag JT obtained by 
nucleotide sequence of «*> llf ^* * ^Z, le x is shown, 
the differential display described in Example 
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Thus, it becomes possible to carry ut diagnosis of IgA 
nephropathy by observing the expression levels of these genes 
In the leukocytes samples to be tested by PT-PCR ueing 
primers of these genes and mRNAs of the samples. 

Example 3 Cloning of whole length cPNa and analysis of each 
eDNA clone 

(1) Cloning of whole length cDNA 

Cloning of a cDNA containing the nucleotide sequence 
of amplified fragment obtained by differential display was 
carried out by optionally using gene trapper method, plaque 
hybridization of a cDHA library and 5' -RACE method. The 
methods are described below. 
(A) Gene trapper method 

A cDNA clone was obtained from a human leukocyte cDNA 
library (manufactured by Life Technologies) by the following 
method in which pCMV- SPORT (manufactured by Life 
Technologies) was used as the vector, using GENE TRAPPER cDNA 
Positive Selection System (manufactured by Life Technologies) . 

That is, clones in the cDNA library were made into 
single- stranded DNA (oorrospond to the anti sense strand of 
cDNA) using Gene II protein and exonudeaae III, and 
hybridization was carried out using a probe, namely a 
biotinated oligonucleotide specific for each gene (the sense 
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primer specific to each gene, used in the RT-PCR in Example 2, 
was used) ■ 

By allowing the blotinated probe to bind to magnetic 
beads to which strep toavidin had been immobilized, the above- 
described single-stranded cDNA hybridised with the probe was 
isolated. 

The single-stranded cDKA clone was released from the 
probe, made into double-stranded DMA using a DNA polymerase 
and then Escherichia coli was transformed with the double- 
stranded DNA to obtain a transformant containing the eDNA 
clone. 

Illustrative method employed was as described in the 

manual attached to the kit. 

Each of the thus obtained transformants was suspended 
in 18 nl of distilled water, the suspension was mixed with 
2.5 |*1 of 10 x PCR buffer, 2 \il of 2.5 mM dNTP, 1 (xl of 10 |iM 
gene-specific sense primer, 1 nl of 10 |iM gene-specific 
antisense primer and 0.5 ul of DNA polymerase Gene Taq, and 
the resulting mixture was subjected to KR under the same 
conditions as the RT-PCR, subsequently carrying out 
electrophoresis to isolate a tranaformant ao th« oDNA elona 
of interest in which a fragment having a length deduced from 
the positions of primers was nullified. 
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(B) Screening of cDNA library 

Screening of cDNA denes was carried out. by means of 
plaque hybridization using a cDMA library of leukocytes of 
patient with IgA nephropathy and a cDSft library or a 
neuroblastoma cell line NB-1 . 

Prior to the plague hybridization of each library, 
PCR was carried out in the same manner as in Example 2, using 
each cDNA library as the template and using each of the gene- 
specific RT-PCR primers used in Exanple 2, and a library, in 
which a fragment having a length deduced from the position of 
the primer was amplified, was selected as the library that 
contains the cDNA clone of the gene of interest. 

Using the library, DMAs in plaques were blotted on a 
nylon membrane Bybond N* (manufactured by Amersham) . 

Using a plasmid which contained the amplified 
fragment of each gene and was obtained by the differential 
display of Example 1, as the template, and each of the gene- 
specific primers used for the RT-PCR in Example 2 as a pri me r, 
PCR was carried out by adding PCR DIG labeling mix 
(manufactured by Boehringer Mannheim) to the reaction 
solution, thereby amplifying and labeling each gane-speoifio 
fragment. 

Using each of the thus amplified and labeled gene- 
specific fragments as a probe, hybridization and detection of 
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positive plaques were carried out in accordance with the 
^wmtT provided by Boehringer Mannheim. 

DIG Nucleic Acid Detection Kit (manufactured by 
Boehringer Mannheim) was used for the detection. 

(B-l) Preparation of IgA nephropathy patient leukocyte cDNA 

library 

A 50 ml portion of blood sample was collected from 
each of four patients with IgA nephropathy, and each of the 
blood samples was centrifuged using Polymorphprep to isolate 
respective leukocyte fractions. The specific method was 
described in the manual attached to the Polymorphprep. 

Using the thus isolated leukocytes, total RNAs were 
prepared by employing the guanidine thiocyanate-oesium 
trifluoroaeetate method [Methods in Enrymology, 154, 3 
(1987)]. From a total of 200 ml of blood samples, 320.7 ug 
of total RNAs was obtained. 

A 272.6 ug portion of the thus obtained total BNAs 
was passed through an oligo(dT) cellulose column to obtain 
10.7 fig of mRNA as poly (A) + SNA. 

In the same manner, 6.9 \}g of mKNA was obtained from 
other four patients of IgA nephropathy. 

Using 10.0 ug and 6.4 \ig of tho thue obtained 
respective mBKA samples, oynthoois of oDNA, addition of EadBX 
adapter and digestion reaction with Xhol were carried out 
using uniZAP-oDNA Synthesis Kit (manufactured by Stratagene) , 
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and the resulting fragments were inserted between EccRI/J&oI 
of X Zap II by ligation to prepare a aDNA library in which 
the CDNA was inserted in such a direction that its 5' -end was 
always present in the EccRl site of the vector. 

The above specific method was described in the manual 
provided by Stratagene. 

After packaging using a X phage packaging kit 
Gigapack III Gold packaging extract (manufactured by 
Stratagene) , Escbszichia coli XLl-Blue MRF' was infected with 
the library used as the final cDNA library. The packaging 
and infection were carried out in accordance with the manual 
provided by Stratagene. 

<B-2) Preparation of neuroblastoma cell line NB-1 cDNA 

Using REM 1640 medium (manufactured by Missui 
Pharmaceutical) containing 10% fetal calf serum (manufactured 
by Biotech International), 2% penicillin (5,000 
units/ml) - streptomycin (5 mg/ml) solution (manufactured by 
Life Technology), 0.19% NaHC0 3 (manufactured by Sigma) and 4 
mM glutamine, culturing- and subcultures of a neuroblastoma 
cell line NB-1 (The Autonomic Nervous System, Ifi, 115 (1973), 
available from Human Seionca Kosearch Resource Bank as 
JCRB0621) were carried out at 37«C in an atooBphere of 5% CO,, 
and 1.25 x 10* of confluent oello «ao rooovorod. 
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After washing f the thus recovered cells with PBS, 
10.2 W of purified «*NA was obtained using Past Track «RNA 
Isolation Kit (manufactured by Invitrogen) . 

A 6 M9 portion of the thus obtained mRNA and 1.5 jig 
of NotI -primer-adapter (manufactured by Promega) were put 
into a container, adjusted to 7 (xl by adding distilled water, 
heated at 70°C for 10 minutes and then rapidly cooled on an 
ice bath. 

The thus rapidly cooled solution was mixed with 4 ul 
of 5 x reverse transcriptase reaction buffer (attached to the 
enzyme) , 2 |il of 100 mM DTT, 1 jil of 10 mM dNTP and 1 (il of 
[a- 32 ?] dCTP (110 TBq/ranol; manufactured by Aaersham) as a 
tracer, and the mixture was incubated at 37'C for 2 minutes, 
mixed with 5 ul of {1,000 units) of a reverse transcriptase, 
SUPERSCRIPT II RNase H" Reverse Transcriptase, and then 
allowed to react at 44°C for 1 hour to synthesize a cDNA. 

The thus obtained reaction solution was mixed with 82 
Hi of distilled water, 32 ul of 5 x reaction buffer [100 mM 
Tris-HCl, 500 nM KC1. 25 nW MgCl a , 50 mM (NH<) 2 S0„ 10 mM DTT, 
250 mg/ml bovine serum alfcumin (BSA) , 750 nM ^-nicotinamide 
dinuol-otid-] , 2-75 ul of 10 d«TP, 2.75 ul of [a-»P] dCTP, 
5.5 ul of 100 nM DTT, 2.5 ul of 6 units/ul *. ooii DNA lig«« 
(na xxufaetured by Takara Shuzo) , 11.5 ul of 3.5 units/ul B. 
colx DNA polymerase (manufactured by Taleara Shuzo) and 2 ul 
of 0.6 unit/ul of B. coli ribonucleaae H (manufactured by 
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TaJcara shuzo) , and the thus prepared mixture was allowed to 
react at 16°C for 3 hours to decompose the mBNA and obtain a 
double- stranded cDNA. 

The reaction solution was misted with 4.8 ul of 1 
unit/|il T4 DNA polymerase (manufactured by Takara Shuzo) and 
subjected to 5 minutes of the reaction at 16"C to form blunt 
ends at both termini. 

The reaction solution was mixed with 2 ul of 500 mM 
EDTA (pB 8.0) and 2 ul of 10% sodium dodeeyl sulfate (SDS) to 
terminate the reaction and then extracted with phenol- 
chloroform to denature and remove the enzyme. An aqueous 
layer was obtained. 

In order to remove the eDNA of 400 bp or less in 
length and un reacted Notl -primer-adapter and nucleotide, the 
thus obtained aqueous layer was put on SizeSep-400 span 
column (manufactured by Pharmacia) which had been 
equilibrated with TE buffer and centrifuged at 400 g for 2 
minutes, and the resulting eluate was subjected to ethanol 
praeipitat ion to recover the cDNA 

The thus recovered cDNA was dissolved by adding 5 ul 
(50 pcnoX) of BooRX adapter (manufactured by Promaga) and 
mixed with 40 ul of the (A) solution of Ligation Kit Ver.l 
(manufactured by Takara Shuzo) and then with 5 ul of the (B) 
solution, and the resulting mixture was allowed at 15"c for 2 
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hours to f feet addition of the EeoRI adapter to both termini 
or the cONA. 

The reaction solution was mixed with 40 (il of 10 nM 
EDTA (pH 8.0) and heated at 65*C for 15 minutes to terminate 
the reaction, and then the cDHA was recovered by ethanol 
precipitation . 

The thus recovered cDKA was dissolved in 36 pi of 
distilled water and mixed with 5 (il of 10 x reaction buffer 
1500 mM Tris-HCl (pH 7.6), 100 nM MgCl 2 ] , 2.5 ul of 100 nM 
DTT, 2.5 (il of 10 mM ATP and 4 (il of 6 units/(il T4 
polynucleotide kinase (manufactured by Takara Shuzo) , and the 
mixture was allowed to react at 37°C to for 30 minutes to 
phosphorylate the 5' -end of the added EcdRl adapter. 

The reaction solution was mixed with 7.2 ul of 
distilled water, 1.8 ul of 5 M NaCl and 8 units (1 ul) of 
Nbtl, and the mixture was subjected to 2 hours of the 
reaction at 37°C to cut off the Wotl site in the ifotl -primer- 
adapter . 

Af tar adding 6 ill of 500 nM EDTA. to terminate the 
reaction, the reaction solution was mixed with 1 ul of 20 
ug/Hl tHHA and then extracted with phenol - chlo reform to 
denature and remove the enzyme. An aqueous layer was 
obtained. In order to remove unreacted EeoBX adapter, the 
thus obtained aqueous layer was put on SizeSep-400 span 
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column which had been equilibrated with TE buffer and 
eentrlfuged at 400 g for 2 minutes to recover the eluate. 

The thus recovered eluate was overlaid on potassium 
acetate solution having a concentration gradient of from 5 to 
20%, ultracentrifuged at 50,000 rpm for 3 hours and then 
recovered from the bottom of the centrifugation tube in 21 
fractions using a peristaltic pimp. 

Each of the fractions was subjected to ethanol 
precipitation to recover cDNA, a portion of each of the thus 
recovered samples was subjected to agarose gel 
electrophoresis and then to autoradiography to measure the 
length of cDNA contained in each fraction, and the samples 
were recovered in three fractions, namely a fraction (H) 
containing cDNA of about 3 kb or more, a fraction (M) 
containing cDNA of 1 to 3 kb and a fraction (L) containing 
cDNA of 1 kb or less. 

A 9 \uj (9 portion of a cloning vector ZAP II 
(manufactured by Stratagene) was misted with 10 (il of 10 x H 
restriction anzysu buffer (manufactured by Takaxa Shuso) , 75 
(jj. of distilled water and 90 units (6 p.1) of EccRI, and the 
mixture was subjected to 2 hours of the reaction at 37°C. 

The reaction solution was mixed with 1 \il of 5 M NaCl 
and 40 units (5 of HotX, allowed to react at 37°C for 2 
hours, and further mixed with 8 units (1 yd.) of Wotl and 
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again subjected to 1 hour f the reaction at 37C to cleave 
the EodBX site and Itefcl site of the vector. 

The reaction solution was mixed with 100 iiX a£ 2 M 
Tris-HCl (pH S.0) and 1 unit (2 |il> of E. coll C75 alkaline 
phosphatase (manufactured by Takara Shuzo) and allowed to 
react at 60°C for 30 minutes to dephosphorylate the 5' -ends 
cleaved by EcoRI and JfotI the vector, and then these enzymes 
were removed by repeating phenol-chloroform extraction twice. 

After removal of the enzymes, chloroform extraction 
was carried out and the resulting water layer was subjected 
to ethanol precipitation to recover the vector DNA which was 
subsequently dissolved in TE buffer. 

Each of the cDNA samples recovered in three fractions 
was mixed with 1 \tq of the vector DNA and subjected to 
ethanol precipitation, and the thus recovered vector DNA and 
CDNA were dissolved in 4 pi of a ligase buffer [100 raM Tris- 
HCl (pB 7.6), 5 mM MgCl 2 , 300 nM NaCl] , mixed with 4 (il of 
the (B) solution of Ligation Kit Ver.l and then allowed to 
react at 26°C for 10 minutes to bind the cDKA to the vector 
DNA. 

j 4 i J. portion of eaoh of the reaotion solutions wae 
subjected to packaging using a K phage packaging kit, Oiga- 
Paok Sold II (manufactured fay Sfcrafcogene) . The reagents and 
methods were described in the manual attached to the kit. 
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E. coli XLl-Blue MRF' was infected with the thus 
obtained phage and the titer was measured. Thereafter, the 
cDNft. library was amplified once by growing the phage on a 
plate medium and recovering it in SM buffer and used as the 
final cDNA library. The measurement of titer and 
amplification of library were carried out in accordance with 
the manual attached to the \ phage packaging kit. A library 
prepared from the (H) fraction containing CDHft of about 3 kb 
or more was used for the screening of the present invention. 
(C) 5' -RACE 

5' -RACE of the IgA nephropathy patient cDNA prepared 
in the above method (B) was carried out using 5' -RACE System 
ver.2 (manufactured by Life Technologies). The specific 
method was described in the manual attached to the kit. 

Using the above methods (A) to (C) , cDNA cloning of 
the five genes shown in Table 2 was achieved. 
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TABLE 2 



Gene name 


SEQ 
ID NO. 


cDNA clona 


Method" 


cDNR source 






GriNP303A-41a 


A 


human leukocytes 


DJM03A 




DJP303A phl-3 


B 


NB-1 


1 


INP303A-R1 


C 


IgA nephropathy 
leukocytes 


DJP377A 


2 


GTWP377A-46C 


A 


human leukocytes 


DJP379A 


3 


FMNP37SA-16-2 


B 


IgA nephropathy 
leukocytes 


INP401A 


4 


PHINP401A-8-1 


B 


IgA nephropathy 
leukocytes 


5 


PHINP401A-14-1 


B 


IgA nephropathy 
leukocytes 






GTINP332A-21 


A 


human leukocytes 


GTIKP332A-21 


6 


PHDTINP332A-21-28-1 


B 


IgA nephropathy 
leukocytes 



1) Cloning method of each cDNA clone obtained: 
h: gene trapper method, 
B: plaque hybridization of cDNA library 
C: 5' -RACE method. 
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Nucleotide a •guano* f tha cDNA moiety of each f the 
thus obtained cDNA clones was determined using 377 DMA 
Sequencer manufactured by Parkin Elmer. Determination of tha 
nucleotide sequence was carried out using Dye cycle 
sequencing FS Ready Reaction Kit in accordance with the 
manual attached to the kit. Additionally, the nucleotide 
sequence was translated into amino acid sequence by three 
frames to examine whether an open reading frame (ORF) 
composed of 100 or more amino acids is present. 
(1) IOT303A 

A cDNA clone GTINP303A-41a was obtained by the gene 
trapper method, but this was considered to be an incomplete 
cDNA clone because of the absence of ORF, which corresponds 
to 100 or more amino acids, in the nucleotide sequence of the 
cDNA. 

In order to obtain a full-length length cDNA done, 
5' -RACE was carried out using specific primers (nucleotide 
sequences are shown in SBQ ID MO: 108 and NO: 109) which 
correspond to a moiety close to the 5' -end of OTWP303A-41a 
to obtain cDHA clone DJP303A-R1. Also, since a part of the 
cDNA nucleotide sequence of GTINF303A-41a was not able to 
determine, another cDNA dona XNP303A-phl-3 was obtained from 
an NB-1 cDNA library by plaque hybridisation. 
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By combining nucleotide sequences of these cBNA 
clones thus obtained, a 4,276 hp nucleotide sequence of the 
oDNA of DJP303A was determined as shown in SEQ 10 N0:1. 

The nucleotide sequence of a fragment obtained by 
differential display (SEQ ID MO: 39) coincided with the 
complementary chain nucleotide sequence corresponding to **» 
positions 2,797 to 3,101 of SEQ ZD NO:l. Therefore, it was 
considered that the anchor primer was not annealed to the 3' - 
end poly (A) sequence of mRNA but to the complementary chain 
of a sequence having a series of T and existing in the 
positions 2,782 to 2,795 of SEQ ID HO:l. 

An ORB" corresponding to 239 amino acids (corresponds 
to the positions 53 to 742 of SEQ ID NO: 1, the amino acid 
sequence is shown in SEQ ID NO: 33) was found in the 
nucleotide sequence of the cDNA of INP303A-R1. 

When the amino acid sequence of the OWT was coopered 
with an amino acid data base, it wes found that this sequence 
has a homology with C40H1 which wes estimated to be a protein 
my^art by a Nematode gencmia gene clone C40B1, mouse 
cytoplasmic polyadenylation element binding protein (CPEBP) 
and Drosophile orb gene. 

It wes found also that an amino acid sequence Just 
downstream of the region where these proteins showed a 
homo logy with the INP303A protein also showed a homology with 
the amino aaid sequence encoded by the nucleotide sequence of 
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positions 3,346 to 3,517 of SEQ ID N0:1. Therefore, it was 
asaisoed that this cCNA is a result of abnormal splicing in 
which a 2,689 bp nucleotide sequence (eorraaponds to 
positions 713 to 3,352 in S2Q ID NO:l) which seems to be an 
intron originally remained in the nucleotide sequence of 
ZNP303A. 

It was found that the nucleotide sequence of a 
fragment which was obtained by the differential display and 
whose expression quantity increased in IgA nephropathy 
patients is present in this insertion sequence and the amount 
of mRNA which caused such an abnormal splicing increases in 
IgA nephropathy patients. It is highly possible that a 
protein translated from an mfttA which caused the abnormal 
splicing does not exert its original function, because its 
amino acid sequence at and after the 220 position is 
different from the original protein encoded by MP303A, 
n am e ly a protein (295 amino acids) encoded by a nucleotide 
sequence resulting from the elimination of intron deduced 
from the a homology - 
(2) INP377A 

Nucleotide sequence of the cDNA of cBSR. clone 
GTIHP377A-46C was determined by the gene trapper method, with 
the thus obtained nucleotide sequence shown in SEQ 10 NO: 2. 

When the nucleotide sequence of 3OT377A eDHA was 
compared with a nucleotide sequence data base, it was found 
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that a sequence of the positions 1 to 552 of a human gana 
IBCA15 (GenBank accession No. 023946) which has a homology 
with a Droaophila cancer inhibition gene Sxl coincides with 
tha 50 to 521 position nuolaotida sequence and 1,010 to 1,083 
position nuolaotida saquenca of GTINP377A-46C. Consequently , 
it was assumed that OTINP377A-46C is a cDNA dona in which an 
intron of 10CA15 ranainad by an abnormal splicing. 

A nuolaotida sequence (SEQ ID MO: 40) of a fragment 
obtainad by tha differential display method ooinoidad with 
tha nucleotida sequence of a complementary chain 
corresponding to the positions 759 to 1,014 of SEQ ID NO: 2. 
Accordingly, , it was considazad that the anchor primer was 
not annealed to tha 3' -end poly (A) sequence of aSMA but to 
the complementary chain of a sequence having a series of T 
and existing in the positions 745 to 757 of SEQ ZD NO: 2. 
Since the nucleotide sequanca of the fragaant is considered 
to be present in the nucleotide sequence which s eems to be an 
intron of LDCA15, it is probable that tha amount of mFNA 
which caused such an abnormal splicing increases in IgA 
nephropathy patients. 

It is highly possible that tha protein of 143 amino 
acids (tha amino acid sequence is shown in SEQ ID NO: 34) 
which is encoded by GTXNP377A-46C does not exert its original 
function, because its amino acid sequence at and after tha 
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137 position is different from the original protein (815 
amino acids) encoded by WJCA15 eDNA. 
(3) XHP379A 

A cDNA clone of IOT379A, namely PBTNH379A-16-2 , was 
obtained by plague hybridisation of a cDHA library proparad 
from leukocytes of IgA naphropathy patients . 

Whan tha nuelaotida sequence of the cDHA **» 
determined, tha Xhol aita and poly T sequence ware present in 
a tide which was thought to be tha 5' -and, so that it was 
considered that this is a clone in which cDNA was inserted 
into the vactor in the opposite direction. 

Consequently, a nucleotide sequenoe eonplamantary to 
tha thus obtained nucleotide sequence, which is the original 
nucleotide sequence of the cDNA, is shown in SEQ ID N0:3. 

The nucleotide sequanoa of a fragment obtained by 
differential display (SEQ ID HO. 41) coincided with the 
nucleotide sequence of the positions 2,706 to 2,949 of SEQ ID 
NO.-3. An OM corresponding to 104 amino acids (the amino 
acid sequence is shown in SBQ ID NO: 35) was present in this 
nucleotide sequenoe. 

Since no sequences having a homology with this amino 
.aid sequence ware found in the amino acid sequence data base, 
this cDNA was considered to be a gene which encodes a novel 
protein . 
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(4) INP401A 

Two CDNA donea of INP401A, namely SHINP401A-8-1 and 
PHINP401A-14-1, were obtained by plaque hybridisation of a 
oDNX library prepared from laukoeytea of IgA nephropathy 
patients. 

When nucleotide aequeneea of both oDNAs were 
determined, it waa found that both aequeneea contained the 
same ORF corresponding to 133 amino acids, exoept for only 
one different beae and therefore only one correaponding amino 
acid. Alao, aince both aequences ware different from each 
other with regard to their nucleotide aequencea of 5' -aide 
non-tranalation region and 3' -aide non-tranalation region, 
the preaenee of mRNAs having different polymorphism and 
splicing of the gene was assumed. 

The nucleotide aequanoa of PHINP401A-8-1 ia ahown in 
SEQ ID NO: 4, the nucleotide sequence of PHINP401A-14-1 in SBQ 
ID N0:5, the amino acid sequence of the protein encoded by 
PHBIP401A-8-1 is shown in SEQ ID NO: 36, and the amino acid 
sequence of the protein encoded by PHINP401A-14-1 in SEQ ID 
NO: 37. 

The nucleotide aequanoa of a fragment obtained by 
differential display (SEQ ID NO: 42) coincided with the 
complementary chain nucleotide sequence correaponding to the 
positions 960 to 1,217 of SEQ ID NO: 4 and the ccn>plen>entaxy 
chain nucleotide aequanoa corresponding to the positions 
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1,313 to 1,570 f SEQ ZD MO:5. Accordingly,, it was 
considered that the anchor primer was not annealed to the 3' - 
and poly (A) sequence of mTOA but to the complementary chain 
of a sequence having a series of 1 and existing in the 
positions 947 to 959 of SBQ ID NO: 4 or the positions 1,302 to 
1312 Of SEQ ID NO: 5. 

The nucleotide sequence of « fragment which was 
obtained by the differential display and whose expression 
quantity increased in IgA nephropathy patients was found to 
have a nucleotide sequence complementary to the nucleotide 
sequences of PHINP401A-8-1 and PBBW401A-14-1. 

The homology of tha proteins encoded by FBXNP401A-8-1 
and PBXNP401A-14-1 was examined, but no sequences having a 
hom ology were found in the amino acid sequence data base. 
Accordingly, they were considered to encode novel proteins. 

An analysis of hydrophilie property deduced from the 
amino acid sequence showed a possibility that the protein 
encoded by XNP401A is a secretory protein, and, in that ease, 
the 1 to 15 position amino acid sequence of SBQ ID MO: 36 or 
MO: 37 was assumed to the signal peptide. 
(5) GTINP322A-21 

An attempt was made to obtain a cDMA clone of INP332A 
by the gene trapper method; however, nucleotide sequence of 
the thus obtained cDMA done OTIHP322A-21 contained no 
nucleotide sequence which coincides with the amplified 
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differential display fragment of WP332A. Accordingly, this 
was considered to ba a cDNA olona of other gene. 

With regard to GTIOT332A-21 , whan tha expreaBien 
quantity of tha gene in leukocytes of IgA nephropathy 
patient* and healthy par«ona was examined by the KT-9CR 
method described in Example 2 using primers (SEQ ID HO: 103 
and MO: 104) prepared based on tha nucleotide sequence, 4.6 
times higher increase in the expression quantity was found in 
the ZgA nephropathy patients in c ompa r ison with the case of 

healthy persons. 

Using tha cDNA moiety of OTINP322A-21 as a probe, a 
cDNA clone MOTWP332A-21-28-1 was obtained by plaque 
hybridisation of tha cDNA library of IgA nephropathy patiant 
leukocytes. 

Determination of tha cDNA nucleotide sequence of the 
clone revealed the presence of an COT corresponding to 128 
amin o acids. The cDNA nucleotide sequence of PBOTIHP332A-21- 
28-1 is Shown in SEQ ID NO: 6, and the amino acid sequence of 
the protein encoded by the GOT is shown in SEQ ID N0:38. 

It was found that the amino acid sequence of the COT 
has a homology with tha SH2 domain of, for example, 
phosphatidylinositol 3,4, 3- triphoapho-5 -phosphatase , which 
has a function to bind to phosphorylated tyrosine. 
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As clear from tha above examples, the diagnosis, 
treatment or prevention of IgA nephropathy can be effected 
using tha DNA, protein and antibody of tha present invention. 

While tha invention has bean described in detail and 
with reference to specific embodiments thereof, it will be 
apparent to one aJcilled in tha art that various changes and 
modifications can be made therein without departing from the 
spirit and scope thereof. 
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